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Description 

Field of the Invention 

[0001] The Invention relates to the field of connectors, 5 
and notably to the field of connectors for computers. It 
notably applies to multiprocessor environments. 

Background of the Invention 

10 

[0002] The numberofdlfferenttypesof printed circuits 
boards used for manufacturing a computer is increasing 
together with the requirement for advanced perform- 
ance. The number of boards attached to a computer 
motherboard Is thus increasing. This creates several ffi 
types of problems. First, the physical size of computers 
Increases, due to the number and volume of the different 
boards. Second, the number and length of signal lines 
on the motherboard Increase; this creates routing prob- 
lems and crosstalk. Third, the efficient cooling of the dif- 20 
ferent boards is becoming increasingly complex and dif- 
ficult to carry out. 

[0003] These problems are notably encountered in 
multiprocessor environments. Computer performance 
is improving by using more and more sophisticated 25 
processors at high prices and/or by using complex Im- 
plementations to gain a few percentage increase of 
bandwidth on DRAM or communication busses. It was 
therefore suggested to increase the number of proces- 
sors running rather than increasing processor cornpu- 30 
tation speed in order to greatly improve computer per- 
formance. Such a conventional multiprocessing system 
requires a large package and long signal lines. Further, 
since the multiprocessing system comprises a plurality 
of CPUs, it generates a large amount of heat compared 35 
to a single processing system. A number of bus topolo- 
gies are known such as DE 35 1 3 542A. 
[0004] Figure 1 is a schematic view of such a multi- 
processor system, exemplified with three different proc- 
essors. The multiprocessor system of FIG. 1 , comprises *o 
three processor printed circuit boards or cards 1, 2, 3, 
each of which includes a CPU 4, 5, 6 and a cache mem- 
ory 7, 8 or 9. Each processor circuit board is connected 
to a common processor bus 10. The common processor 
bus Is also connected to a memory controller 12; this 45 
controller is connected to a memory 14, e.g. a DRAM 
(Dynamic Random Access Memory). Each processor 
accesses memory 14 through the common processor 
bus 10 and the memory controller 12. 

50 

Summary of the Invention 

[0005] Accordingly, the purpose of the invention Is to 
provide a solution to the problems discussed above, 
without further complicating the structure of the different £5 
boards. 

[0006] According to the invention, there Is provided a 
bus, having: 



- at least two parallel bus lines, 

- at least two connectors, each connector comprising 
at least two bus-terminals each connected to one 
bus line, and at least one terminal not connected to 
a bus line, 

wherein: 

- one connector having a given pinout is the Image 
of another connector having the same pinout In a 
rotation of 180 degrees, 

» an image in the rotation of a bus-terminal of said 
one connector is a bus-terminal of said another con- 
nector, and 

- a terminal of said one connector not connected to 
a bus line Is electrically connected to the terminal 
of said another connector that Is Its image in the ro- 
tation. 

[0007] Preferably, the image in the rotation of one giv- 
en terminal having a given logic level is a terminal having 
an opposite logic level. 

[0008] According to an embodiment of the Invention, 
all terminals of a connector are on one side of the bus 
lines. The terminals may comprise power and ground 
terminals. 

[0009] The invention also provides a circuit board, 
comprising: 

» a connector with at least two connector terminals; 
« switching means having connector-side terminals 

connected to said connector terminals, chip-side 

terminals, and a control input; 

said switching means mapping the chip-side terminals 
to the connector-side terminals under control of said 
control Input wherein the control input is preferably re- 
sponsive to a signal received on a terminal on the board. 
[001 0] The control Input is preferably connected to a 
connector terminal . The switching means may comprise 
two buffers, the terminals of each buffer being connect- 
ed to the connector-side terminals and to the chip-side 
terminals, a signal received on said control Input ena- 
bling either one of said two buffers. 
[001 1] The Invention also covers a combination of a 
such computer board with a such circuit board. 
[0012] The Invention also provides for a computer 
system Including a computer board with a bus having 
parallel bus lines and at least two identical connectors, 
each connector having a plurality of terminals extending 
generally along a first direction, and atleast two Identical 
circuit boards, each connected to one of said connec- 
tors, where one connector is the image of another con- 
nector rotated through 180 degrees about an axis that 
is perpendicular to the first direction, and wherein the 
circuit boards connected to said one connector and said 
another connector are relatively shifted In a direction 
perpendicular to the axis of rotation. 
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[0013] Finally, the Invention provides a process for 
routing signals on a motherboard to at least one circuit 
board connected In one connector of a series of identical 
connectors In alternate directions, comprising the steps 
of: 

- routing the signals along parallel bus lines to the 
connectors, thus changing the mapping of the ter- 
minals of the connectors to the bus lines between 
connectors In alternate directions; 

« switching the signals received on each circuit board 
according to the direction of the connector, so as to 
have an identical mapping of the switched signals 
to the bus lines, whatever the direction of the con- 
nector. 

[0014] The direction of a connector may be deter- 
mined in a circuit board according to the polarity of a 
given terminal of the circuit board connector; the step of 
switching preferably comprises: 

- storing the signals In a first buffer, In a given order; 
« storing the signals In a second buffer, in a different 

order, and 

- reading the signals from one of said first and second 
buffers. 

Brief Description of the Drawings 

[0015] A multiprocessor system embodying the In- 
vention will now be described, by way of non-limiting ex- 
ample, with reference to the accompanying drawings, 
In which 

Figure 1 Is a schematic view of a multiprocessor 
system; 

Figure 2 is a front view of the multiprocessor sys- 
tem according to the Invention; 
Figure 3 is a view of a bus according to the Inven- 
tion; 

Figure 4 Is a view of a card according to the Inven- 
tion, In a first position; 

Figure 5 is a view of the switching means of the 
card of Figure 4; 

Figure 6 is a view of a possible connector pinout. 

Best Mode of Carrying Out the Invention 

[0016] Figure 2 is a front view of the multiprocessor 
system according to the Invention; the multiprocessor 
system of Figure 2 comprises elements similar to those 
of Figure 1 and bearing the same reference numbers. 
The memory controller 12 is connected to the processor 
bus 10. Each processor circuit board 1,2 and 3 Is con- 
nected to the processor bus 10, and is arranged to be 
perpendicular to the processor bus. 
[0017] According to the Invention, and as explained 
below in reference to Figures 3 to 6, the circuit boards 



may be arranged on one side or the other of the bus; It 
Is therefore possible, as depicted in Figure 1 , to limit the 
space used by the different circuit boards, by arranging 
the boards alternately on each side of the bus. In the 

s configuration exemplified on Figure 2, the first circuit 
board 1 is arranged on the right side of the processor 
bus, with the processor 7 facing the memory controller. 
Figure 2 also shows the cooling unit 21 of the processor. 
The second circuit board 2 Is arranged on the left side 

10 of the processor bus, with the processor 8 and the cool- 
ing unit 22 facing away from the memory controller. The 
third circuit board 3 Is arranged like the first one. Refer- 
ence numeral 23 Identifies the cooling unit of the proc- 
essor 9 of the third circuit board. Thus, the overall space 

15 used by the processor circuit boards Is limited, even 
though the same boards may be used. In other words, 
In the structure of Figure 2, the computer board com- 
prises a bus having parallel bus lines and three Identical 
connectors, and three identical circuit boards, each con- 

20 nected to one of said connectors; each connector is the 
Image of the adjacent connector in a rotation of 1 80 de- 
grees, and the circuit boards connected to the adjacent 
connectors are relatively shifted. 
[0018] In the configuration of Figure 2, voltage regu- 

25 lator sockets 24, 25 and 26 for the different processor 
boards are arranged on alternate sides of the processor 
bus, on the same side as the corresponding processor 
circuit boards. The structure of Figure 2 has the follow- 
ing advantages, the distance between the successive 

30 socket assemblies on the processor bus can be re- 
duced, the length of the bus can be shortened, and, fi- 
nally, a package size of the multiprocessing system can 
be minimised. Furthermore, bus lines routing is straight- 
forward, and the lines can have large line insulation, 

35 which reduces crosstalk. The CPU dedicated voltage 
regulators can be provided very close to each CPU, and 
consequently, signal line length between each CPU and 
each CPU dedicated voltage regulator can be reduced. 
Therefore, the voltage drop between the two can be re- 

40 duced. Furthermore, the successive circuit boards con- 
stitute channels for airflow, so that the cooling of the dif- 
ferent processors and voltage regulators Is more effi- 
cient. 

[0019] The staggered structure described in refer- 
45 ence to Figure 2 may be used not only for processor 
boards, but for any type of boards. It is particularly useful 
for boards that have significant thickness on part of their 
surface - such as processor boards, which have a cool- 
ing unit installed on the processor. 
so [0020] Figure 3 is a view of a bus assembly according 
to the invention. The bus of Figure 3 comprise a series 
of bus lines 30! to 30 n , where n is the number of bus 
lines, e.g. n=64 in a usual computer configuration. 
These lines are parallel and are connected to a control- 
55 ler 32. The bus also comprises a series of connectors 
24) to 34 m , where m Is the number of connectors, e.g. 
m=4 for a multiprocessor configuration. The different 
connectors have the same pinout; however, a given con- 
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nector 34j is rotated through 180 degrees with respect 
to an adjacent connector 34,+ i . Figure 3 shows the cen- 
tre of rotation A of the rotation that transforms connector 
34 2 into connector 34 3 (and vice-versa). All connectors 
have the same pinout, and comprise a polarising key 35, 
that mechanically distinguishes the direction of a con- 
nector. 

[0021] Each connector comprises a series of bus- 
sockets 36|j, where Intern and 1£j£n, each of which is 
connected to a different bus line. Each connector also 
comprises a series of sockets 38^, where Intern and 
l£jsp. that are not connected to a bus line. These sock- 
ets may for instance comprise power supply sockets, 
ground sockets, Identifying sockets for identifying each 
connector, a reset socket for separately resetting a card 
connected to a given connector, etc. These sockets may 
be arranged as shown In Figure 3 on one side of the bus 
lines; they may also be arranged on both sides of the 
bus lines, according to the needs. 
[0022] According to the Invention, an Image in the ro- 
tation of a bus-docket of one connector is a bus-socket 
of the adjacent connector. In other words, the image In 
the rotation of the assembly {36 tJ , Kjsnjof all bus-sock- 
ets of connector i is the assembly {36 i+1 k , l£ten} of all 
bus-sockets of connector 1+1. Since there is only one 
Invariant point in a rotation, this means that there exists 
at least one bus-socket connected to a given bus line, 
the Image of which is not connected to the same bus 
line. In the case depicted in Figure 3, the image in the 
rotation of bus-socket 36|j is bus socket 36V 1(n+1 _j: me 
image of a bus socket connected to a given bus line is 
therefore a bus-socket connected to a different bus-line. 
[0023] On the other hand, a socket 38 1>k that Is not 
connected to a bus line, and its Image the image 38 i+1(lc 
may very well be electrically connected, that is may have 
the same function, or be connected to the same line or 
plane of the board. This is indeed possible, since there 
is no constraint that the lines between all sockets not 
connected to the bus lines and their respective images . 
be parallel. 

[0024] In other words, according to the invention, In 
the rotation that transforms connector I into connector I 
+ 1: 

- each bus-socket Is transformed Into a bus socket 
connected to a different bus line; 

- each socket not connected to a bus line Is trans- 
formed Into a socket, to which It Is electrically con- 
nected. 

This means that the bus lines are parallel, and that the 
lines connecting the other sockets to their respective im- 
ages are not parallel. 

[0025] The bus described in reference to Figure 3 Is 
adapted to provide the structure described in reference 
to Figure 2, with the cards or circuit boards described 
below. Figure 4 Is a view of a card according to the in- 
vention; such a card comprises a connector adapted to 



be connected to a bus connector, In the exemplified em- 
bodiment, the connector 40 is a pin connector adapted 
to be connected to the socket connector of Figure 3. 
Connector 40 thus comprises n+p pins, and a recess 42 

5 corresponding to the polarising key 35 of the socket con- 
nector. Out of the n+p pins, n bus pins, say bus pins 44 h , 
ishsn are connected to the bus sockets 36 when the 
connector 40 is connected to the socket connector. The 
p other pins, say pins 46 h , 1*h£p are connected to the 

10 sockets 38 when the connector 40 Is connected to the 
socket connector. 

[0026] The card of Figure 4 may be connected to any 
one of the socket connectors of Figure 3, and thus, one 
given bus pin 44 h , 1£i£n may be connected to different 

15 bus lines, according to the socket connector In which 
the card Is inserted. In the example of Figure 3, bus pin 
44 h would be connected to bus socket 36 h , and thus to 
bus line 30 h or 30 n+ i.h. according to the socket connec- 
tor On the other hand, the pins 46 h , 1*tep of the card 

20 are connected to the same logical or electrical signal, 
whatever the connector into which the card is plugged. 
[0027] In order to ensure proper operation of the card, 
whatever the socket connector Into which It is plugged, 
the card comprises also switching means 48. The con- 

25 nector-slde terminals 50 h of the switching means are 
connected to the bus pins 42 h of the connector, and the 
chip-side terminals 52 h of the switching means 48 pro- 
vide signals that may be used in the card. e.g. in a mi- 
croprocessor chip . The switching means ensure that 

30 whatever the connector into which the card is plugged, 
the chip-side terminals of the switching means are cor- 
rectly mapped to the bus lines. In other words, the 
switching means ensure that for any value h, 1£h^n, the 
chip-side terminal 52 h of the switching means 48 are 

35 connected or mapped on the bus line 30^. 

[0028] Thus, the card according to the invention may 
be plugged In any connector of the bus described In ref- 
erence to Figure 3: the switching means will tn any case 
ensure a correct mapping of the chip terminals to the 

40 bus lines. 

[0029] In the example given above, in a first connector 
34,, socket 36j Is connected to bus line 30j; socket 36j is 
connected to bus pin 44[ p that is connected to connector- 
side terminal 50j; the switching means ensure that chlp- 
45 side terminat 52j is directly connected to connector-side 
terminal 50j. On the other.hand, In a connector 34 [+1 ar- 
ranged in the opposite direction, 36j Is connected to bus 
line 30 n+1 .j; socket 36j is connected to bus pin 44j, that 
is connected to connector-side terminal 50j; the switch- 
so ing means ensure that chip-side terminal 52 n+1 „j Is con- 
nected to connector-side terminal 50j. Thus, chip-side 
terminal 52 n+1 .j Is correctly mapped to bus line 30 n+1 _,. 
[0030] Switching means may be embodied and con- 
trolled In a plurality of ways. Figure 5 is a view of a pos- 
55 slble embodiment of the switching means. The switch- 
ing means are controlled by the signal received on a giv- 
en pin of the connector 40, say pin 46 q . Sockets 38 q and 
38 n+1 - are respectively connected to opposite logical 
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levels, say level "0" for socket 38 q , and level "1 " for sock- 
et 38 n+1-q . In the case of a connector In a first direction, 
say connector 34-, in the example of Figure 3, pin 46 q Is 
connected to socket 38 q , that is to "0"; thus, the switch- 
Ing means 48 receive a control signal that is a logical 5 
"0*. In the case of a connector In the opposite direction, 
say connector 34 2 in the example of Figure 3, pin 46 q Is 
connected to socket 38^^; thus, the switching means 
48 receive a control signal that is a logical "1". This clear- 
ly makes It possible to command the switching means, to 
according to the direction of the connector Into which 
the card is plugged. Obviously, the switching means 
may be Integrated In a chip, If necessary. 
[0031] Figure 5 simply shows how the switching 
means may, under control of the signal received on pin *5 
46 q . switch the connector-side terminal 50 h either to 
chip-side terminal 52 h or to chip-side terminal 52 n+1 . h , 
and respectively, terminal 50 n+1 . h either to chip-side ter- 
minal 52^^ or to chip-side terminal 52 h As depicted 
on Figure 5, pin connector 44 h is connected to connec- 20 
tor-side terminal 50 h , and pin connector 44 n+1 . h Is con- 
nected to connector-side terminal 50 n+1 _h. The control 
signal received on pin 46 q is transmitted to a control in- 
put terminal 54. The signal received on control Input ter- 
minal 54 is provided to an Inverter 56. 25 
[0032] The signal received on connector-side termi- 
nal 50 h ( respectively 50 n+1 _h) Is provided to two buffers 
58 h and 60 h ( respectively 58 n+vh and 60 n4l . h ). The out- 
puts of buffers 58 h and 60^^ are connected to chip- 
side terminal 52 h ; the outputs of buffers 58 n+14l and 60 h 30 
are connected to chip-side terminal 52 n+1 _ h . Buffers 58 h 
and 58 n+1 . h are enabled by the signal provided on con- 
trol input terminal 54, whereas buffers 60 h and 60 n+1-h 
are enabled by the signal output by inverter 56. The op- 
eration of the switching means of Figure 5 is clear. 35 
[0033] In the embodiment of Figure 5, the switching 
means are operating in one direction only. They may be 
duplicated In order to ensure routing of the signals to 
and from the card; one may also provide other embod- 
iments, e.g. a bidirectional buffer, or a switch. In the em- « 
bodiment of Figure 5, the signals of two sockets are 
used in order to control the switching means; there are 
other ways to control the switching means, e.g. two dif- 
ferent pins of the connector 40 may be used, one pin 
only being connected to a given logical level, according 
to the direction of the connector. 
[0034] Figure 6 is a view of a possible connector 
plnout, according to the Invention. Figure 6 shows the 
bus lines 30 1 to 30! 6 , a first card connector 62, with a 
control pin 64, corresponding to pinout 46 v and a sec- $o 
ond connector 66, with a control pin 68 , corresponding 
to pinout 46 v As shown on Figure 6, control pin 64 Is 
connected to VCC, whereas control pin 68 Is connected 
to ground, so as to ensure a correct mapping of the chip- 
side terminal of the switching means to the bus lines. 55 
[0035] It is clear that the scope of Invention not only 
covers the example described in reference to Figure 3, 
where each connector is the image of an adjacent con- 



nector aftera rotation through 180 degrees, but also oth- 
er configurations, where some of the connectors are ar- 
ranged in the same direction as the adjacent connec- 
tors: it Is sufficient that at least one connector Is the Im- 
age of an adjacent connector in a rotation of 180 de- 
grees. For instance, the scope of the Invention covers 
the configuration where two connectors are arranged on 
one side of the bus lines, and where the two next con- 
nectors are arranged on the other side of the bus lines. 
It is also not necessary that all connectors have exactly 
the same pinout. One could Imagine that two different 
types of connectors are provided on a given bus. The 
invention Is also not limited to the exemplified pinout of 
the preferred embodiments described above. 
[0036] Also, the invention was described above in the 
usual configuration where the bus connectors are sock- 
et connectors, and the circuit boards connectors are pin 
connector. It should be understood that the Invention is 
not limited to this configuration, and that the usual types 
of edge connectors provided In the computer Industry 
may also be used. The words "connector terminal" thus 
notably cover pins, sockets, edge lands and spring ter- 
minals adapted to mate with such lands. 
[0037] Furthermore, It is clear for the person skilled in 
the art that the bus lines of the invention are parallel in 
that they do not Intersect. This is the proper meaning In 
the Invention of the word parallel; it is not necessary that 
the bus lines are "parallel" In the mathematical meaning 
of this word to ensure the advantages of the invention. 



Claims 

1. A bus, having: 

- at least two parallel bus lines (30,), 

- at least a first and a second connector (34,) hav- 
ing the same pinout, each connector compris- 
ing at least two bus-terminals (36,j) each con- 
nected to one bus line, and at least one non- 
bus terminal (38^) not connected to a bus line, 

characterised In that the first connector (34,) is the 
image rotated through 180 degrees of the second 
connector (34 M ) with this image rotation mapping 
each bus terminal of the second connector to a re- 
spective bus terminal of the first connector, and 
mapping a predetermined non-bus terminal of the 
second connector to a predetermined non-bus ter- 
minal of the first connector, said predetermined 
non-bus terminals being electrically connected to 
each other. 

2. A bus according to claim 1, wherein the image in 
the rotation of one given terminal having a given log- 
ic level Is a terminal having an opposite logic level. 

3. A bus according to claim 1 or 2, wherein all terml- 
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nals of a connector are on one side of the bus lines. 

4. A computer board comprising a bus according to 
one of claims 1 to 3, said at least on non-bus termi- 
nal of each connector comprising power and ground 5 
terminals. 

5. A circuit board, comprising: 

- a connector (40) with at least two connector ter- 10 
mlnals (44 h ,46 h ); 

- switching means (48) having connector-side 
terminals (50 h ) connected to said connector 
terminals (44 h ), chip-side terminals (52^), 

15 

characterised In that said switching means has a 
control input (54); 

said switching means mapping the chip-side termi- 
nals (52 h ) to the connector-side terminals (50 h ) un- 
der control of said control input wherein the control 20 
Input is responsive to a signal received on a con- 
nector terminal on the board. 

6. A circuit board according to claim 5, wherein said 
control input Is connected to a connector terminal 25 
(46 h ). 

7. A circuit board according to claim 5 or 6, wherein 
said switching means, comprise two buffers (60 h , 
62 h ), the terminals of each buffer being connected 30 
to the connector-side terminals (50 h ) and to the 
chip-side terminals (52 h ). a signal received on said 
control input enabling either one of said two buffers. 

8. A combination of a computer board according to 35 
claim 4 with a circuit board according to claim 5, 6 

or 7. 

9. A computer system Including a computer board with 

a bus having parallel bus lines and at least two lden- *o 
tical connectors, each connector having a plurality 
of terminals extending generally along a first direc- 
tion, and at least two identical circuit boards, each 
connected to one of said connectors, where the cir- 
cuit boards connected to said one connector and 45 
said another connector are relatively shifted In a di- 
rection perpendicular to the axis of rotation, char- 
acterised In that one connector is the Image of an- 
other connector rotated through 180 degrees about 
an axis that is perpendicular to the first direction. so 

10. A process for routing signals on a motherboard to 
at least one circuit board connected In one connec- 
tor (34,) of a series of identical connectors in alter- 
nate directions, comprising the steps of: « 

- routing the signals along parallel bus lines (30|) 
to the connectors (34,), thus changing the map- 



ping of the terminals of the connectors to the 
bus lines between connectors in alternate di- 
rections; 

- switching the signals received on each circuit 
board according to the direction of the connec- 
tor, so as to have an Identical mapping of the 
switched signals to the bus lines, whatever the 
direction of the connector. 

1 1. A process according to claim 10, wherein the direc- 
tion of a connector Is determined in a circuit board 
according to the polarity of a given terminal of the 
circuit board connector. 

12. A process according to claim 10 or 11 , wherein the 
step of switching comprises: 

- storing the signals in a first buffer (60 h ), In a giv- 
en order; 

- storing the signals in a second buffer (62 h ), in 
a different order and 

- reading the signals from one of said first and 
second buffers. 

PatentansprUche 

1. Ein Bus mit folgenden Merkmalen: 

zumindest zwei parallelen Busleitungen (30,), 

zumindest .einem ersten und elnem zweiten 
Verbindungselement (34,), die den gleichen 
AuaenanschluS haben, wobei jedes Verbin- 
dungselement zumindest zwei BusanschlQsse 
(36,j), die Jewells mlt einer Busieitung verbun- 
den sind, sowie zumindest einen Nlcht-Bus-An- 
schlufi (38g) aufwelst, der mit kelner Busiei- 
tung verbunden 1st, 

dadurch gekennzelchnet, daft das erste Verbin- 
dungselement (34,) das Bild des zweiten Verbin- 
dungselementes (34, +1 ) 1st, das urn 180° gedreht 
ist, wobei diese Bilddrehung jeden BusanschluG 
des zweiten Verblndungselementes auf einen Je- 
welllgen BusanschluB des ersten Verblndungsele- 
mentes abbildet und einen vorbestlmmten Nlcht- 
Bus-AnschlufS des zweiten Verblndungselementes 
auf einen vorbestlmmten Nicht-Bus-Anschlufi des 
ersten Verblndungselementes abbildet, wobei die 
vorbestlmmten NIcht-Bus-AnschlOsse elektrisch 
mitetnander verbunden sind. 

2. Ein Bus gemaft Anspruch 1, bel dem das Bild, in 
der Drehung, elnes bestimmten Anschlusses, der 
einen bestimmten Loglkpegel aufwelst, ein An- 
schluB 1st, der einen entgegengesetzten Logikpe- 
gel aufwelst. 
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3. Ein Bus gemafc Anspruch 1 0der 2, bel dem alio An- 
schlOsse eines Verbindungselementes auf einer 
Selte der Busleitungen sind. 

4. Elne Computerplatine, die einen Bus gemafi einem 5 
der AnsprOche 1 bis 3 aufwelst, wobei der zumln- 
dest eine Nicht-Bus-Anschlu& jedes Verbindungs- 
elementes etnen Leistungs- und elnen Massean- 
schlu& aufwelst. 

to 

5. Elne Schaltungsplatlne mit folgenden Merkmalen: 

einem Verbindungselement (40) mit zumindest 
zwel VerbindungselementanschlQssen (44 h , 
46 h ); « 

elner Schalteinrichtung (48), die verbindungs- 
elementseitige AnschlOsse (50 h ), die mit den 
VerbindungselementanschlQssen (44 h ) ver- 
bunden sind, und chipseltige AnschlOsse (52 h ) 20 
aufweist, 

dadurch gekennzelchnet, daB die Schalteinrich- 
tung einen Steuerungselngang (54) aufweist, wobel 
die Schalteinrichtung die chipseltigen AnschlOsse 25 
(52 h ) unter der Steuerung des Steuerungseingangs 
auf die verbindungsefementseltigen AnschlOsse 
(50 h ) abblldet, wobel der Steuerungselngang an- 
sprechend auf eln Signal 1st, das an einem Verbln- 
dungselementanschluft auf der Ratine empfangen 30 
wlrd. 

6. Eine Schaltungsplatine gems' & Anspruch 5, bel der 
der Steuerungselngang mit einem Verbindungsele- 
mentanschluft (46 h ) verbunden ist. 35 

7. Eine Schaltungsplatine gema& Anspruch 5 oder 6, 
bei der die Schalteinrichtung zwel Puffer (60 h , 62 h ) 
aufweist, wobel die AnschlOsse Jedes Puffers mit 
den verbfndungselementseitigen AnschlOssen *Q 
(50 h ) und den chipseltigen AnschlOssen (52 h ) ver- 
bunden sind, und wobei ein Signal, das an dem 
Steuerungselngang empfangen wird, einen der bei-. 
den Puffer aktiviert. 

45 

8. Eine (-Combination einer Computerplatine gemSft 
Anspruch 4 mit einer Schaltungsplatine gemad ei- 
nem der AnsprOche 5 bis 7. 

9. Eln Computersystem, das elne Computerplatine mit so 
einem Bus, der parallels Busleitungen aufweist, 
und zumindest zwel identischen Verbindungsele- 
menten, wobei jedes Verbindungselement elne 
Mehrzahl von AnschlOssen aufweist, die sich allge- 
mein entlang einer ersten Richtung erstrecken, und 55 
zumindest zwei Identische Schaltungsplatlnen um- 
faBt, wobel jede derselben mit einem der Verbln- 
dungselemente verbunden Ist, wobei die Schal- 



tungsplatlnen, die mlt dem einen Verbindungsele- 
ment und dem anderen Verbindungselement ver- 
bunden sind, relativ in eine Richtung senkrecht zu 
der Drehachse verschoben sind, dadurch gekenn- 
zelchnet, daft ein Verbindungselement das Bild ei- 
nes anderen Verbindungselementes 1st, das urn 
180° urn eine Achse gedreht 1st, die senkrecht zu 
der ersten Richtung Ist. 

10. Eln Verfahren zum Leiten von Signalen auf einer 
Hauptplatine zu zumindest elner Schaltungsplatl- 
ne, die In einem Verbindungselement (34,) elner Se- 
rie Identlscher Verbindungseiemente in abwech- 
selnden Richtungen verbunden Ist, mit folgenden 
Schritten: 

Leiten der Signale entlang paraiteler Busleitun- 
gen (30,) zu den Verbindungselementen (34|), 
wobel so die Abblldung der AnschlOsse der 
Verbindungseiemente auf die Busleitungen 
zwischen Verbindungselementen in abwech- 
selnden Richtungen verfindert wlrd; 

Schalten der Signale, die auf jeder Schaltungs- 
platine empfangen werden, gemflS der Rich- 
tung des Verbindungselementes, urn so unab- 
hflnglg von der Richtung des Verbindungsele- 
mentes eine identische Abbildung der geschal- 
teten Signale auf die Busleitungen zu haben. 

11. Ein Verfahren gemflB Anspruch 10, bei dem die 
Richtung eines Verbindungselementes in einer 
Schaltungsplatine gemflli der Polaritat eines be- 
stimmten Anschlusses des Schaltungsplatine nver- 
bindungselementes bestimmt wird. 

12. Ein Verfahren gemflB Anspruch 10 oder 11 , bel dem 
der Schrltt des Schaltens folgende Schritte auf- 
weist: 

Speichern der Signale In elner bestlmmten Rel- 
henfolge In einem ersten Puffer (60 h ); 

Speichern der Signale In einer unterschiedll- 
chen Relhenfolge In einem zweiten Puffer 
(62 h ); und 

Lesen der Signale von dem ersten und dem 
zweiten Puffer. 



Revendicatlons 

1. Bus, comprenant : 

- au moins deux tignes de bus parallels (30,) : 
• au molns un premier et un deuxleme connec- 
teurs (34,) ayant le m§me brochage, chaque 
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connecteur comprenant au moins deux bomes 
de bus (36|j) connectees chacune a une ligne 
de bus et au moins une borne de non-bus (36y) 
non connectee a une ligne de bus, 

caracterise en ce que le premier connecteur 
(34,) est I'lmage retoumee de 1 80 degres du deuxle- 
me connecteur (34, +1 ), cette rotation d'image map- 
pant cheque bome de bus du deuxieme connecteur 
vers une bome de bus respective du premier con- 
necteur et mappant une bome de non-bus pr6de- 
tenminee du deuxieme connecteur vers une bome 
de. non-bus predeterminee du premier connecteur, 
lesdites bomes de non-bus predeterminees etant 
connectees electriquement les unes aux autres. 

2. Bus selon la revendication 1, dans lequel I'lmage 
dans ia rotation d'une borne donnee ayant un ni- 
veau logique donne est une bome ayant un niveau 
logique oppose. 

3. Bus seton la revendication 1 ou 2, dans lequel tou- 
tes les bomes d'un connecteur sont d'un c6t6 des 
lignes de bus. 

4. Carte informatique comprenant un bus celon Tune 
des revendications 1 a 3, ladite au moins une bome 
de non-bus de chaque connecteur comprenant des 
bomes de puissance et de masse. 

5. Carte de circuit, comprenant : 

un connecteur (40) avec au moins deux bomes 
de connecteur (44 h , 46 h ) ; 
des moyens de commutation (48) comportant 
des bomes c6te connecteur (50 h ) connectees 
auxdites bomes de connecteur (44 h ), des bor- 
nes cfite puce (52 h ), 

caracterlsee en ce que iesdits moyens de 
commutation comportent une entree de commando 
(54) ; lesdite moyens de commutation mappant les 
bomes cOte bus (52 h ) vers les bomes c6te connec- 
teur (50 h ) sous la commande de ladite entree de 
commande, dans laquelle Pentree de commande 
est sensible a un signal recu sur une bome de con- 
necteur de la carte. 

6. Carte de circuit selon la revendication 5, dans la- 
quelle ladite entree de commande est connectee a 
une bome de connecteur (46 h ). 

7. Carte de circuit selon la revendication 5 ou 6, dans 
laquelle Iesdits moyens de commutation compren- 
nent deux memoires tampon (60 h , 62 h ), les bomes 
de chaque memoire tampon etant connectees aux 
bomes cdte connecteur (50 h ) et aux bomes c6te 
bus (52 h ), un signal recu sur ladite entree de com- 



mande validant Tune ou I'autre desdites memoires 
tampon. 

8. Comblnaison d'une carte Informatique selon la re- 
5 vendication 4 et d'une carte de circuit selon la re- 
vendication 5, 6 ou 7. 

9. Systems informatique comprenant une carte infor- 
matique avec un bus comportant des lignes de bus 

10 parallels et au moins deux connecteurs identi- 
ques, chaque connecteur comportant une pluraltte 
de bomes s'etendant generalement dans une pre- 
miere direction et au moins deux cartes de circuit 
identiques, connectees chacune a Tun desdits con- 

15 necteurs, dans lequel les cartes de circuit connec- 
tees audit un connecteur et audit autre connecteur 
sont decalees de manlere relative dans une direc- 
tion perpendicuialre a I'axe de rotation, caractirise 
en ce qu'un connecteur est ('image d'un autre con- 

20 necteur toumee de 1 80 degres autour d'un axe qui 
est perpendicuialre a la premiere direction. 

10. Procede pour acheminer des slgnaux sur une carte 
mere vers au moins une carte de circuit connectee 

25 a un connecteur (34,) d'une serie de connecteurs 
Identiques dans des directions aitemees, compre- 
nant les eta pes conslstant a : 

- acheminer les slgnaux le long de lignes de bus 
30 parallels (30,) vers les connecteurs (34,), mo- 

difiant alnsl ie mappage des bomes des con- 
necteurs vers les lignee de bus entre les con- 
necteurs dans des directions aitemees ; 

- commuter les slgnaux recus sur chaque carte 
35 de circuit conformement a la direction du con- 
necteur, de maniere a avoir un mappage Iden- 
tique des signaux commutes vers les lignes de 
bus, quelle que soit ia direction du connecteur. 

40 11. Procede selon la revendication 10, dans lequel ia 
direction d'un connecteur est determlnee sur une 
carte de circuit conformement a la polarite d'une 
bome donnee du connecteur de carte de circuit. 

45 12. Precede selon la revendication 10 ou 11, dans le- 
quel I'etape de commutation comprend : 

- la memorisation des signaux dans une premie- 
re m6moire tampon (60 h ), dans un ordre 

50 donne ; 

- la memorisation des signaux dans une deuxie- 
me memoire tampon <62 h ), dans un ordre 
different ; et 

- la lecture des signaux a partir d'une desdites 
55 premiere et deuxieme memoires tampon. 
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